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(see Figure 1; for a review, see Osborne et al., 2001).
Membranes also featured in Walter Neupert’s discus-
sion of translocation into mitochondria, covering experi-
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ments looking at the mechanism by which chaperone
proteins contribute to the translocation process. KimMarch 27, 2002 saw the official inauguration of the
Nasmyth flew the flag for the field of cell cycle regulation.latest Max Planck Institute in Germany, the Institute
He focused on regulation of sister chromatid separation,of Molecular Cell Biology and Genetics (MPI-CBG) in
and in his talk unveiled a provocative new model forDresden. This new institute is innovative on many lev-
cohesion based on his group’s analysis of the structureels, from the range of science it aims to cover to the
of cohesin complexes (Haering et al., 2002).potential it provides for additional integration of Euro-
Another prominent cell biological topic was the cy-pean science. These themes were highlighted in the
toskeleton and associated proteins. Nobutaka Hirokawasymposium that accompanied the inauguration.
and Toshio Yanagida both talked about molecular mo-
tors, but using very different approaches; Hirokawa’sThe establishment of the new Max Planck Institute of
presentation focused largely on investigation of the rolesMolecular Cell Biology and Genetics, the MPI-CBG, in
of kinesins at a cellular and organismal level, while Ya-Dresden, is a significant event for the Max Planck Soci-
nagida discussed single-molecule imaging and biophys-ety, for Germany, and for European science as a whole.
ical analysis of the ways in which motor proteins gener-To mark the inauguration of the institute, the faculty of
ate movement. Yanagida’s models for motor action,the MPI-CBG organized a high-quality scientific sympo-
involving biased Brownian motion, differ from the “leversium and, following that, an official ceremony. After
arm” models frequently proposed, and stimulated somethree hectic days of presentations, the customary bust
debate (for a discussion, see Geeves, 2002). Elaineof Max Planck now stands proudly in the foyer of the new
Fuchs gave an overview of some of her group’s ongoingbuilding, and, just over a year after the first researchers
studies of the functional role of cytoskeletal proteins inmoved in, the MPI-CBG is formally “open for business.”
disease, using a variety of tools including mouse genet-The basic scientific ethos of the MPI-CBG is to work
ics, while Daniel Louvard took us on a tour of his group’stoward an understanding of how cells form tissues. The
investigation of the role of villin in microvilli, which hasoverall aim is to integrate cellular and molecular re-
led to the unexpected conclusion that its main physio-search with genetics and studies in whole organisms,
logical role is to promote reorganization of the actinto put our understanding of cell biology and molecular
cytoskeleton after stress or injury (see Ferrary et al.,mechanisms into a broader physiological context. This
1999). Eric Karsenti discussed the factors that influencereflects a growing trend in the research community to
spindle assembly, with a particular focus on the model-forge links between disciplines, with the growing realiza-
ing approaches his group has been using to investigatetion of how productive synergistic interaction can be.
the parameters that are important for assembly. WithThrough the range of scientific topics represented and
a robust model established, this analysis has allowedinnovative organization, the MPI-CBG provides a physi-
investigation of, for example, the effect of altering motorcal and intellectual forum for such interaction to take
function on the organizational pattern of microtubules.place.
Modeling of a different kind featured in Chris Sander’s
talk, which covered both structural genomics and refine-Starting Out with a Scientific Showcase
ment of bioinformatic expression analysis using infor-
The inaugural scientific symposium was a two-day
mation from computational models of cellular interac-
smorgasbord of presentations from field leaders. The
tion pathways. The potential for integration of this type
topics covered ranged from developmental genetics of analysis into the research at the MPI-CBG will grow
through cell biology to bioinformatics and modeling—all once the planned Center for Computational Biology in
areas that the MPI-CBG aims to champion, and ones Dresden takes shape (see below). Structural biology also
that we at Developmental Cell also hold close to our forms part of the MPI-CBG, through Matthias Bochtler’s
hearts. joint position in Warsaw, and in the symposium Richard
Cell biology featured strongly in the overall mix, and Henderson outlined some of the challenges involved in
within that, appropriately given its representation within improving the resolution of EM-based structural studies.
the MPI-CBG, membrane trafficking. Ira Mellman dis- Developmental genetics, both forward and reverse,
cussed the extensive changes in membrane trafficking in a range of organisms, featured in several talks. As
pathways, particularly in the endolysosomal system, mentioned above, Elaine Fuchs and Nobutaka Hirokawa
that take place during dendritic cell maturation. Pietro discussed their extensive use of mouse mutants to in-
de Camilli gave an update on current understanding vestigate the physiological roles of cytoskeletal and mo-
of the ways in which membrane lipids and endocytic tor proteins, respectively. Peter Gruss focused on the
regulators such as synaptojanins cooperate in recycling developmental role of Pax4 in pancreatic  cells, and
of synaptic vesicles, and endocytosis more generally, this gave him an opportunity to highlight the ongoing
emphasizing the important role of phosphoinositides discussion about the potential for stem cell-based thera-
pies that use information from analysis of developmental
pathways, particularly as  cells and diabetes form oneCorrespondence: dsweet@cell.com
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of the heroics that can sometimes be needed to clone
and characterize a gene, despite the sequenced ge-
nome and the array of tools now available. C. elegans,
although not covered in the symposium, is represented
at the MPI-CBG in research groups and in an ongoing
collaboration with Cenix, a company currently housed
within the institute.
The final speaker in the scientific symposium was
Jonathan Knowles, the President of Global Pharmaceu-
tical Research at Roche. Dr. Knowles gave an illuminat-
ing talk about current challenges in drug development,
and the growing potential for personalized medicine. As
well as educating us about the overall process, this
presentation served as a timely reminder to be aware of
the potential therapeutic applicability of basic research.
The inauguration ceremony itself, held after the scien-
tific symposium, included contributions from the Ger-
man Chancellor Gerhard Schroeder, Hubert Markl (the
outgoing president of the Max Planck Society), repre-
sentatives of the state of Saxony, the city of Dresden,
and the Technical University, and the five directors of
the MPI-CBG, Joe Howard, Wieland Huttner, Tony Hy-
man, Kai Simons, and Marino Zerial. The main themes
of all the presentations were, not surprisingly, celebra-
tion of the inauguration of the MPI-CBG and optimism
about its future. However, the ceremony also provided
an opportunity for both Gerhard Schroeder and Hubert
Figure 1. Phosphoinositides in Endocytic Trafficking Markl to emphasize an ongoing commitment to research
Concentration of PIP kinase type 1, primarily a PI(4) 5-kinase, near in Dresden and nationally, to keep Germany at the fore-
clathrin-coated pits. Synaptic membranes were incubated with brain front of biological research.
cytosol, ATP, and GTPS, and then fixed and labeled for the kinase
with immunogold (see Wenk et al., 2001). Arrows, clathrin; asterisk,
Research for the Future: Integrationactin matrix. The scale bar represents 200 nm. Image kindly provided
across Disciplinesby Pietro de Camilli.
The scope of the subject coverage in the inaugural sci-
entific symposium mirrored the breadth of research be-
ing carried out at the MPI-CBG by the five directors andof the prime candidates for this type of approach. Chris-
the 16 group leaders who have joined them. In manytiane Nu¨sslein-Volhard gave an update on her ongoing
cases, it would be quite difficult to classify the researchcollaborative zebrafish screen. She also discussed in
in a group as falling into one subject area, such as cellvivo imaging studies that take advantage of the trans-
biology or developmental biology. Through their ownparency of zebrafish embryos to track cellular behavior
interests and the increased opportunities for integrationduring development (Figure 2). Drosophila too had its
provided by the MPI-CBG, many of the group leadersshare of representation, and Konrad Basler’s talk about
are steering their research efforts in ways that spanthe identification and characterization of legless and
several disciplines.pygopus (Kramps et al., 2002) provided an illustration
For example, two of the directors and other group
leaders have research interests focused on membrane
trafficking, albeit from different perspectives. Kai Si-
mons has pioneered studies of epithelial polarity and
the cell biological mechanisms that lead to it, including
the roles of lipid microdomains or “rafts.” This has rele-
vance to the research in Teymuras Kurzchalia’s group
on the functions of caveolae and caveolins, using a
variety of systems including tissue culture, mutant mice,
and now also C. elegans to get both cellular and devel-
opmental perspectives (e.g., Drab et al., 2001). Marino
Zerial’s work has for some time focused on the roles of
Rab proteins in membrane trafficking, particularly in the
endosomal system, and most recently has led to identifi-
cation and characterization of Rab-interacting proteins
that act as downstream effectors (see, for example, DeFigure 2. Monitoring Germ Cells In Vivo
Renzis et al., 2002). This, in turn, connects to a goodA 36-hr-old zebrafish embryo with GFP-labeled germ cells. GFP
illustration of research that “bridges the divide” betweenlabeling allows monitoring of germ cell behavior and migration in
cell biology and developmental genetics. Marcos Gon-vivo. Image kindly provided by Holger Knaut and Christiane Nu¨ss-
lein-Volhard. za´lez-Gaita´n has a developmental biology background,
Commentary
551
cellular processes and their mechanism of action, Joe
Howard and his group are collaborating with engineers
at the Technical University of Dresden to look at the
potential of motors to set up molecular nanocircuits.
Like Christiane Nu¨sslein-Volhard, both Michael Brand
and Carl-Philipp Heisenberg are taking advantage of the
transparency of zebrafish embryos to study cell migra-
tion. Heisenberg is focusing on early migration steps
during gastrulation, while Brand’s group is looking later
at migration and cell fate determination in the vertebrate
brain, in both fish and mice. Migration also plays an
important role in the process that forms the basis of
Elly Tanaka’s research—regeneration. The excitement
about stem cell-based therapies, in particular, has at-
tracted renewed interest in understanding the mecha-
Figure 3. Mitosis in C. elegans nisms of vertebrate regeneration, and particularly the
A C. elegans embryo in metaphase of the first mitotic division; micro- reasons why some vertebrates can regenerate limbs
tubules are labeled in green (anti-tubulin antibody) and DNA in red and spinal cord but mammals cannot. Wieland Huttner,
(Hoechst). Image kindly provided by Eva Hannak and Tony Hyman.
probably best known for his research in membrane traf-
ficking, has chosen to take a new direction that also
but is now focusing on membrane trafficking to look at addresses neural stem cells and touches on cell polarity
both morphogen distribution and endocytic trafficking and fate determination. He is now looking at vertebrate
at nerve terminals, particularly the role of Rab proteins. neuronal development, and specifically the relationship
Other groups at the institute are looking at polarity on between cell division and differentiation in neuro-
a larger scale, at the tissue level. Christian Dahmann is genesis.
focusing on tissue organization and the way in which This whistle-stop tour of some of the research cur-
cells become organized into compartments in Drosoph- rently in progress at the MPI-CBG clearly only scratches
ila. Studies in Drosophila have also provided one of the the surface (for a more comprehensive list, see the insti-
main sources of information about planar polarity (see
tute’s web site at www.mpi-cbg.de). However, even
Adler, 2002), at both the tissue organization and cellular
based on this alone the underlying theme is clear—
level, and this forms the basis of the ongoing work in
bringing together researchers with different perspec-
Suzanne Eaton’s group. One important aspect of planar
tives to work toward the common goal of understanding
polarity is cytoskeletal organization, and the cytoskele-
tissue organization and function at a cellular level.
ton clearly plays a major role in many other develop-
mental processes that require cell migration or organiza-
A New Home for a New Type of Researchtion. Basic mechanisms of cytoskeletal organization and
The MPI-CBG has been designed administratively andfunction are also investigated at the MPI-CBG, particu-
practically to provide opportunities for interaction andlarly by Tony Hyman and Joe Howard. The Hyman lab
synergy between researchers in different areas. Purelyfocuses on cell division, and the forces and dynamics
physically, the building is something of a triumph (Figureinvolved in establishing and orientating the mitotic spin-
4). Through close consultation with the scientists, archi-dle (see, for example, Go¨nczy et al., 2001; Figure 3).
tects from Finland (Heikkinen and Komonen) and Ger-Molecular motors are major contributors to this, as high-
many (Henn) have created an imaginative environmentlighted in Eric Karsenti’s talk in the inaugural sympo-
sium. As well as looking at the roles of motors in basic that is very well adapted for its intended purpose. The
Figure 4. The MPI of Molecular Cell Biology
and Genetics
View of the institute from the roof of a nearby
villa. Image kindly provided by Wieland
Huttner.
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labs themselves are well designed, from their general studies at the whole-organism level, and the increasing
potential for understanding the cellular mechanisms thatlayout down to neat touches such as foot-operated
opening of centrifuge room doors, a real boon for a govern physiological and developmental processes. In-
teraction requires awareness and communication, andscientist carrying an armful of ice buckets or a heavy
rotor. From an architectural perspective, the overall aim juxtaposing high-quality research from different areas
seems a good way to catalyze it. Stimulating this typewas an artistic and scientific fusion, and to reflect this
theme Marino Zerial took the opportunity at the inaugu- of interaction was, in fact, one of the main motivations
for the launch of Developmental Cell (Siegel and Sweet,ration ceremony to announce a new MPI-CBG project
to produce a book about the relationship between art, 2001). The MPI-CBG provides a manifestation of this
overall optimism, by setting out as its charter the expec-architecture, and science.
The administrative organization of the MPI-CBG is tation that synergistic interaction between researchers
in different fields will fuel more rapid and innovativemodeled to a large extent on the successful formula
worked out for the EMBL in Heidelberg. It has a very progress than either alone could achieve. Of course,
now that the fanfare has abated, the real work for theinternational flavor and outlook: the five directors are
all from different countries, and at present the institute researchers at the MPI-CBG begins. The institute and
the scientists it houses seem well up to the task.hosts researchers from 30 different nations. There is a
strong commitment to shared facilities and communal
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lectual and practical connections to the MPI-CBG. The
fourth “arm” will be a Bioinnovation Center, which will
house professors from the Technical University of Dres-
den as well as start-up biotechnology companies. To-
gether, these different initiatives will combine to make
Dresden a major research center, and to provide a stimu-
lus for Eastern European biological research.
To the Interface and Beyond
There has been much optimism over the past few years
about the growing interface between cell biology and
